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W^, The British Oxygen Company 
Limited, a British Company of Hammersmith 
House, Hammersmith, London, W.6, formerly 
of Bridgewater House, Cleveland Row, St 
James's, London, S.W.I, do hereby declare 
the invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed to be particularly 
described in and by the following state- 

This mveorion relates to electric arc torches 
for producing a highly heated arc effluent, the 
arc being struck between a non-consumable 
rod electrode and an electrically conductive 
15 nozzle, and a stream of gas being passed longi- 
tudinally of the rod electrode and through the 
electrically conductive nozzle to produce an 
arc effluent which may be directed at a work- 
T* 1 * invention relates particularly to 
20 torches of the above type in which provision 
aiade for mtrodncing into the arc effluent 
rriaterial which is to be sprayed onto the 
3 ■ woriepxece, 

. ' According to the present invention, an elec- 
25 trie arc torch comprises a generally cylmdrical 
dectneafly conductive nozzle from the outlet 
end of which a highly heated arc effluent 
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*LxT^^ nozzic tne said member 

oerinfflg a generally cylindrical passage which 
is coaxial with the nozzle, and the internal 
diameter of the nozzle being eoual to or 
greater than that of the passage, I non-con- 

35 smnable rod electrode extending through the 
passage with the arcing tip of the electrode 
approximately level with the junction of the 
passage and the nozzle, the diameter of ihe 
passage being from one and one-half to four 

40 tmK s the diameter of the electrode, and 
means for mtmducing into the nozzle down- 
stream ^of the passage material to be sprayed 
tarn the torch. 

AK A torch of this construction may be operated 
45 by establishing on — t__ — - 

{Price 



electrode and the nozzle and by supplying 
gas at an ajrpxopriare rate of flow through 
the passage to tlra nozzle to produce an in- 
tensely hot arc which issues from the nozzle, 
hi this effluent may be entrained any suitable 
material that is to be sprayed onto a wort- 
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The efficiency of the spraying operation of 
such a torch is largely influenced by the rela- 
tive dimensions chosen for the passage defined 
by the irisukting rnemher and for the cyEn-'" 
dncal nozzle. It is not necessary that the' 
nozzle or the passage should be mathemau- 
caHy cyhndrical in shape, and the nozzle may 
be slightly convergent or divergent, Lc. the 
nozzle diameter at the outlet ox downstream 
end may be from 90% to 110% of the 
nozzle diameter at the passage or upstream 
end. 

Preferably the diameter of the nozzle . 
which should not be less than the diameter 
of the passage is from one to one and one-half . 
omes the diameter of the passage, and the 
length of the passage, which partially deter- 
nunes the "stiffness * or directional stability 
of the issuing arc effluent, may advantageously 
be from one-half to one and one-half times 
the diameter of the passage. 

The ratio of the length of the nozzle to its 
diameter also partially determines the " stiff- 
ness" of .the effluent, and this ratio should, 
not be so email that the issuing efflnexrt dis- 
perses ^effectually over a large area of the 
workpiece, nor so large that the effluent, in • 
passing from the arc zone to the worfcpiece, 
is cooledto.an extent that it can no longer 
sunply sufficient heat to the woripiece to effect 
satefactory bonding of the material Prefer- 
ably the length of' the nozzle is from one 
and one-half to two and one-half times the 
diameter of the nozzle. The "stiffness* or 
directional stability of the arc effluent is also 
dependent on the gas flow rate, 

Acctnrding to the invention, the downstream 
end cr arcing tip of the electrode may 1* 
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situated level with the junction of the nozzle 
and -die passage defined by the insulating 
member. However, the apparatus mil operate 
satisfactorily -with the electrode withdrawn 

5 a little into the passage from this position, 
or extending a short distance into the nozzle 
Le. with the electrode situated only approxi- 
mately level with the junction of the passage 
and the nozzle. If the electrode is withdrawn 

10 into the passage too far then the heat of the 
arc will adversely affect even a durable insul- 
ating. member after quite a short period of 
operation of the torch and if the electrode ex- 
tends too far into the nozzle then the direc- 

15 tfrmfll stability of the effluent may be reduced 
and die arc may tend to cause severe wear 
of die nozzle through striking on the nozzle 
wall near the entry port. 
The entry port in the nozzle wall is pre- 

20 ferably located near the end of the nozzle 
adjacent to the passages since it is desirable 
that the material introduced into the arc 
gffhTftnr should be fed in as near as is practi- 
cal to the hottest part of the arc effluent 

25 The material to be sprayed onto the work- 
piece is fed to the entry port along a supply 
popej and this supply pipe may be oriented so 
that the marerial entering the nozzle through 
the entry port has an initial trajectory passing 

30 through the axis of the nozzle and has a com- 
ponent of motion in the direction of move- 
meat of the arc effluent 

The insulating member defining the passage 
may be provided by a ceramic body having a 

35 cylindrical bore, and upstream of the passage 
the ceramic body may be bored out to a 
greater diameter to provide a generally cylin- 
drical chamber surrounding the electrode. Gas 
may be supplied to this chamber which then 

40 acts as a reservoir from winch gas passes to 
the passage and thence to the nozzle. 

Alternatively, the insulating member defin- 
ing the passage surrounding the electrode may 
consist of a cylindrical sleeve of tnsnlntin|T 

45 and heat resisting material mounted in one 
end of a generally tubular metal body. The 
metal body must men be dectricafly insulated 
from the electrode and from the nozzle. 
The nozzle may advantageously be a water- 

50 cooled copper nozzle. 

The dimensions of the passage relative to 
the non-consnrnable rod electrode have an 
effect on die operation of this type of appara- 
tus as a spraying torch, and the diameter of 

55 the passage should be from one and one-half 
to tour times the diameter of the electrode. 

The diameter: of the electrode must be 
sufficient to carry the desired arc current, and 
its tip may be tapered if desired. 

60 One . construction of apparatus in accord- 
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ance with the present invention will now be 
described with reference to the drawing ac- 
companying the Provisional ^ecification. This 
drawing shows an g^al section of part of an 
electric arc torch suitable for spraying metal 
powders and refractory matrrials. 

The torch includes a cyhndrical body mem- 
ber 10, which is adapted to be attached to the 
main body (not shown) of a conventional 
welding torch of the non-consumabie elec- 
trode type. The body 10 is formed of an in- 
sulating and heat-resisting material. A con- 
venient material for this purpose is an ahnnin- 
imn siheate such as that sold under the 
registered Trade Mark " Alusil". The *bpdy 
10 has a cylmdrical passage 11 bored axially 
from one end, and this passage broadens out 
to form a generally cylindrical electrode cham- 
ber -21. The chamber 21 is connected, by 
means not shown which are conventional in 
gas shielded electric arc cutting and welding 
torches, with a cylinder of argon gas. A non- 
consumable rod electrode 12 is mounted 
axially within this chamber 21 and may be 
attached to the main body (not shown) of the 85 
torch. This electrode is normally made of 
tungsten. The passage end of the cylindrical 
body 10 is externally threaded at 22 to receive 
a threaded retaining collar 19. 

A hollow, generally cylindrical nozzle 13 
open at both ends is attached to -the body 10 
by means of this threaded retaining collar 19, 
so that it is co-axial with the body 10. To 
prevent me nozzle being damaged by the arc 
striking to the end of the nozzle in proximity 95 
to the passage it is preferred that this end 
of the nozzle be chamfered as at 25, This 
nozzle is of the double-walled copper-type, the 
space 14 between the inner and outer copper 
walls being occupied by cooling water or other 
fluid which is fed in by inlet pipe 16 and 
taken to waste via outlet pipe 15. An entry 
port 17 is situated dose to - the body 10 in 
one wall cf the nozzle 13, and a supply pipe 
18 passes through both walls of the nozzle 13 

• m mm - - — mt a* • m 
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to terminate in this entry port 17. Material 
which is to be heated and sprayed using this 
torch may be dispensed to the nozzle through 
the supply pipe 18 entrained in a small flow 
of argon gas. 

Electrical conductors 23, 24 connect elec- 
trode 12 and the nozzle 13 to a source of elec- 
trical power 20. This source preferably sup- 
plies D.C. and its polarity is arranged as 
shown so that the electrode is negative and 
the nozzle positive, 

Some of the dimensions of important parts 
of the torch shown in the drawing are as 
follows; — 
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Passage 


(11) 


Inner diameter : 


$ inch 


Nozzle 


(13) 


Inner diameter ; 


§ inch 


Passage 


(11) 


length : 


f inch 


Nozzle 


(13) 


length ; 


1 1 inch 



In operation, argon gas is applied to the 
chamber 21, cooling water is supplied to the 

nozzle 13 and an arc is established between 
5 ™ JP *, electrode 12, which is approxi- 
mately level with the junction of the passage 
11 and the nozzle 13, and the nozzle by any 
convenient arc-initiating means. Metal or 

in [E Wdc 5 * be ^yed onto a workpiece 
10 introduced into the resulting intensely hot 

is thm held with the outlet of the nozzle a 
suitable distance usually 4 to 2 inches, from 
the workpiece which is to be snrayed, and the 



arc aff lue n t issuing from the nozzle heats the 15 
workpiece and carries the spraying material 
to it 

A torch according to the present invention 
nas been successfully used u> spray a hard 
surfacing cbraonnm^balt-4ungstea alloy 20 
powder onto aluminium sheet and steel, and 
alunnnnm powder or ahunina powder onto 
steel Coating thicknesses of from U to 8 . 
thousandths of an inch were obtained and the 
coatings were well bonded to the workpiece. 25 

in spraying these materials, the operating 
constants were as follows: 



Arc voltage 
Arc current 
Gas flow 

Electrode negative 



42 volts 
350 amperes D.C 
Argon at 150 cubic feet per hour 



30 aco 



One advantage of an electric arc torch in 

bif ^?J^J^ f^ 0 * & that it may 
^ comparatively hght in weight compared 
with some known arc torches. It can thus be 
used by the operator for long periods without 

35 SEE^* 1 COmmQ ? ot ^ arc torches, 
35 when the gas supplied to the torch is argon 
[or jny other monatomic inert gas) there is 
?° < *™ 1 action between the material be- 
£5 the spraying medium in which 

40 L ^^^/^f advantage & not posses 
iTT*^ graying; torches. The 
torch has been run continuously for n ^ 

™* « 3.50 amperes arc current without 
deterioration of the electrode 12, nozzle 13 
insulating body member 10. An ad^iage 
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15 s 0ver h « wn W * 
powder to be sprayed is introduced into die 

gas upsUeam of the rod electrode is that in 
tte tech according to tie present invention 
£ ^? 0d l5 llinot be foul cd °r erafcd 



— aai tae powder will doe the 

passag surrounding the electrode; D«pite 

& M?. po T der t0> be •P*** be intro- 
S f " t0 *? f<= effluent only a shottX 
tance from its hottest zone. 



^HAT WE CLAIM IS:— 

An electric are torch comprising a 
generally cylindrical electrically cWuctrVe 
nozde from the outlet end of which a highly 
iw^are effluent flows during operation, i 60 
member of insnla&ng and Seat resisting 
material adjoining the upstream end of tit 
uwzfc, the said member defining a generally 
cylindrical passage which Is coaxial W the • ' 
nozzle, and the internal diameter of the nozzle 65 
being equal to or greater than that of the 
passage, a nonconsumable rod electrode ex- 
tending thiongfa the passage with the arcine 

4e ^cdon of the passage and the nozzfe, 70 
the diameter of the passage being from^ 

and lone hair to four times the diameter of the 
electrode, and means for introducing into the 
noale downstream of the passage material to - 
be sprayed from the torch. „. 

Z. An electric :arc torch as claimed in Claim 
1, wherein the length of the passage is from 
out .m to one and oneWS i d£ ' 
meter of the passage. 

1 1 2? ^ «wch as claimed in Claim 80 

1 or Claim 2, wherein the length of thenS 
as from one and one-half to two and one-half 
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times the diameter of the nozzle. 

4. An electric arc torch as claimed in Gairn 
1 3 wherein the means for introducing 
material to be sprayed comprises an entry 
port in the nozzle near the passage. 

5. An electric arc torch as <*UimpA m Claim 
4, vrnerein a supply pipe to the entry port is 
oriented so that material entering the nozzle 
has an initial trajectory passing through the 
axis of the nozzle and has a component of 



motion in the direction of movement of the 

arc ^fFfog"*'- 

6u An electric arc torch as daimed in Claim 
1, wherein the member defining the passage 
is formed of ceramic material. 

7, An electric arc torch substantially as 
hereinbefore described with reference to the 

accompanying drawing. 

F. W. B. KITTKLj 
Chartered Patent Agent 
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